Influenza A and B viruses and some paramyxoviruses possess an enzyme "sialidase" that cleavages terminal sialic acid from saccharides. These viral sialidases are highly expressed on infected cells. Our developed sialidase imaging probe, "BTP3-Neu5Ac", enables histochemical fluorescence staining of sialidase activity. BTP3-Neu5Ac was able to perform easy and speedy fluorescence imaging of these infected cells, with no needs of anti-virus antibody and cell fixation. In addition, combination use of anti-influenza drugs (sialidase inhibitors) and BTP3-Neu5Ac resulted in selective fluorescence imaging of drug-resistant virus-infected cells and high-efficiency isolation of drug-resistant virus. A new tool for fluorescence imaging of viral sialidase activity is described in this review. Recently, nanoparticles, which are defined as particles of size 1-100 nm, have garnered considerable attention in many fields, since the properties of nanoparticles show many differences from, and advantages over, those of bulk materials. New functional nanoparticles are continually being developed for applications in such fields as diagnostics, therapeutics, catalysis, tissue engineering, and imaging. Encapsulating functional molecules within nanoparticles is an effective method to add functionality to nanoparticles. To analyze the size, shape and quantity of these nanoparticles, many excellent analytical techniques have been developed until now. We found that the bimodal pores (μm-and nm-sized pores) of silica monolithic columns were suitable for the separation of nanoparticles and small molecules. The size separation of nanoparticles was performed by the μm-sized pores using the hydrodynamic chromatography, and small molecules were separated by the interaction with the stationary phase. Because these compounds were separated by different mechanisms, the elution patterns of the nanoparticles and small molecules were tunable independently. We achieved the simultaneous analysis of the silica nanoparticles and small molecules about 40 min using a silica monolith column. Furthermore, a rapid and mild purification method for the nanoparticles was developed using a monolithic silica disk (MonoSpin). Because the purification condition is rapid (2 min) and mild (2290 g), the risk of collapse or cohesion of the nanoparticles was low. The bimodal structure of the monolithic has great potential for the analysis and purification of nanoparticles, and will be invaluable in determining the safety and reliability of nanoparticles. (Received August 8, 2016; Accepted October 12, 2016) Cells have highly sensitive and selective sensing devices composed of lipid-protein complexes, and also sometimes work as highly functionalized sensors against foreign invaders, such as bacteria. Toward the construction of such sophisticated micrometer-sized sensors, giant vesicles have drawn much attention as a deformable cellular chassis. Giant vesicles comprise closed lipid bilayer membrane, the diameter of which is larger than 1 μm. The membrane proteins can be installed to the giant vesicle membrane and biomolecular devices can be encapsulated inside of giant vesicles. Here, we introduce the typical dynamics of giant vesicles and discuss about the significance of an array device of giant vesicles toward artificial cell-based sensors. To realize such an array device, we constructed a microfluidic device for sizeselection and trapping of giant vesicles. The feature and further perspective of the current microfluidic device are described in this review.
Keywords

Keywords: lipid; giant vesicle; morphological change; microfluidic device. 
